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1  Executive summary

Prior to this submission, CAB/RPV every four-week injections (Q4W) was approved for
treatment of HIV-1 infection in adults. During the review cycle, CAB/RPV Q8W injection
dosing was approved for HIV-1 treatment in adults under NDA 212887 S-1 and NDA 212888 S-
1, and CAB was approved for HIV-1 prevention for adults and adolescents weighing >35 kg

under NDA 215499.

This submission contains the Week 16 interim CSR for cohort 1 of study 208580 (MOCHA).
Cohort 1 enrolled virologically suppressed, HIV-infected subjects aged >12 years and weighing
>35 kg. The data in the interim CSR were collected under protocol version 2.0. Proposed
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labeling modifies the indication to include treatment of HIV-1 for patients aged >12 years and
weighing >35 kg receiving either CAB/RPV Q4W or Q8W dosing.

Twenty-three subjects were enrolled in cohort 1. Among individual subject concentration-time
profiles, no outlier subjects were observed (Figure 10, Figure 11). We requested inspection of
two of the highest enrolling clinical sites (Emory and Johns Hopkins), which enrolled thirteen
subjects. We also requested inspection of the analytical site ( (4)). The results of these
inspections will be described in an addendum to this review.

The clinical pharmacology review focused on comparison of exposures in adolescents (defined
as >12 years of age and weighing >35 kg in this review) vs adults. Exposures in adolescents
generally overlapped with exposures in adults (see section 2). Assuming favorable inspection
outcomes, we support approval of the CAB/RPV adult Q4W and Q8W dosing regimen for
adolescents.

2 Exposure comparison in adolescents vs adults

As detailed below in graphical and statistical analyses, comparable exposures in adolescents vs
adults supports approval of the adult dosing regimen for adolescents.

2.1 Graphical comparison of CAB and RPV exposures from adolescents and adults enrolled in
CAB/RPV trials

Exposures from adolescent subjects were obtained from study 208580. The weight range of
enrolled adolescents was ~40-100 kg. The adult reference consisted of exposures from pivotal
adult Phase 3 treatment studies FLAIR, ATLAS, and ATLAS-2M.

Comparable PK parameters were observed among adolescents and adults administered CAB oral
lead in (OLI) followed by Q4W IM injections (Figure 1).

While no adolescents were enrolled in the 35-<40 kg weight range in study 208580, approval of
the adolescent dosing regimen for subjects weighing 35-<40 kg is supported by the analysis
using a virtual adolescent (>35 kg) population (section 2.2).

CAB population PK models were developed from PK data collected from adolescents (Q4W IM
dosing) and adults (Q4W IM and Q8W IM dosing) and simulations were performed to predict
adolescent exposures corresponding to the Q8W IM regimen. Comparable exposures were
predicted for adolescents (>35 kg) vs adults and the CAB Q8W IM regimen was approved for
adolescents for HIV-1 prevention (NDA 215499, integrated review dated 12/20/21). The same
analysis supports approval of the CAB Q8W IM regimen for treatment of HIV-1 in adolescents.

RPV 25 mg orally daily (OLI dosing regimen) was approved for adolescents prior to the conduct
of study 208580. Comparable concentration-time profiles and PK parameters were observed

among adolescents and adults administered RPV OLI followed by Q4W IM injections (Figure 2,
Figure 3).
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Predicted exposures for adolescents vs observed exposures in adults administered RPV Q8W IM
were evaluated using a virtual adolescent population consisting of subjects weighing >35 kg
(section 2.2).

Figure 1. CAB PK parameters in adolescents and adults administered OLI then Q4W IM
injections.

Source: CAB popPK report, p25.

Solid (dashed) lines = median (5th and 95th percentiles) of exposure in 1387 adults from Phase 3 studies.
Black square = 23 adults with body weight of <50 kg (15 from Phase 3 studies).

Black circle = 4 adolescents in the MOCHA study with body weight of <50 kg.

Blue triangle = 4 adolescents in the MOCHA study with body weight of >50 kg.
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Figure 2. RPV plasma concentration-time profiles adolescents and adults administered OLI (data
not shown) then Q4W IM injections.

Black lines represent the observed BPY plasma concentrmtions profiles versus tme since fisst M dose from
Study 208580, over aid on the abserved plasma concentranon profiles from Studies ATLAS, FLAIR, and
ATLAS-2M ( for which only subjects in the RPV LA 600 mg O4W arm without prior exposwure are shown) (gray
lines).

Source: RPV popPK report, p21.

Figure 3. RPV PK parameters in adolescents and adults administered OLI followed by Q4W IM
injections.

Source: RPV popPK report, p33. Magenta dots = adolescents; gray dots = adults in Phase 3 studies.
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2.2 Graphical and statistical PK analysis using an adolescent virtual population compared to
adults enrolled in Phase 3 trials

Due to the relatively small number of adolescents enrolled and to ensure full coverage of the
adolescent (>35 kg) weight range, the Applicant also used a virtual adolescent population
(n=1000) to conduct a second graphical analysis in addition to a statistical comparison of CAB
and RPV exposures in adolescents and adults.

In the graphical analysis, generally overlapping exposures of CAB and RPV were observed in
adolescents vs adults with values in adolescents not exceeding safety threshold concentrations
and not below efficacy threshold concentrations (Figure 4, Figure 6, Figure 7, Figure 9).

In a statistical analysis, geometric mean ratios (GMR) and 90% confidence intervals (CI) were
computed for CAB and RPV PK parameters in adolescents vs adults. CAB exposures were
comparable in adolescents vs adults, with GMRs 14-34% higher in adolescents vs adults (Table
1; referring to results when including residual variability for both populations). Similar RPV PK
parameter distributions were observed in adolescents vs adults, with GMRs within 20% (Table

2).
PK parameters from the virtual adolescent population will be included in section 12.3 of labeling
(Table 3).
Table 1. Statistical comparison of CAB PK parameters in adolescents vs adults.
CAB
Dosing Phase Geometric Mean Geometric Mean Ratio (90% Cl)
PK Parameter Adolescent (+RV) mi':';g?] Adolescent +RV ﬁd:‘;ﬁﬁem
(N=22876)  —Ryr | Rvz | Yo AUIRVY | o mdult RV
Steady state oral
PO . ) ) 130 2
Al g b B1M™W | amim | gz
i : 114 177
Cmx g/ 44 126 184 | q131e | (i
s 128 122
Ctau (ug/mL) 579 452 | 415 | oty (119.125)
Initial injection
AUC(-tau) (hygimL_ nn 1632 | 1633 L 1
A0-tau] (h*uglml) (1.27,133) (127,133
i ; R 13 37
Cmax (ugiml) 112 B3] BB | yap1sn | 035140
= - 1% 122
Ctau (palml) 184 146 1.51 (123,130} (1.18,1.25)
Q4W maintenance at week 48
o - - 132 13
AUC{0-tau) (h*pg/ml) 3222 2439 | 2443 (130, 134) (130, 1.34)
R . 132 187
Cmax (pg/ml) 7.88 59 | 422 (130, 1.34) (1,84, 1.90)
. 132 126
Ctau (ugimL) 365 276 | 290 | 405135 (173 128
Q8W maintenance at week 48
AUG(0-au) (h*ugimL 487" B (995 | mava | @t
P , 131 187
Cmax (pg/mL} 1.23 550 | 387 (129 1.34) (1,83, 1.90)
T 129 124
Ctau (paliml) 201 155 | 183 (126,133 (1.20.1.27)

'RV (residual variability) was included in caleulations of adult exposwre parameters to enable direct
companson to adelescent values that were sinmlated wath residual vanabihity.

? Adult exposure parameters without RV are consistent with adult product labal=

* Geometric mean ratios of adolescent exposure simulated with BV vs. adult exposure simulated without
RV are provided here only for completeness

Source: NDA 212888, SN 0262, p3.
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Table 2. Statistical comparison of RPV PK parameters in adolescents vs adults.

Q4W injections

GMR (90%CTI)
adolescents/adults
Dosage AUC(0-tau) Cmax Ctau
Drug Dosing Phase Regimen (ng*h/mL) (ng/mL) (ng/mL)
RPV fitial Tniection | 900 Mg IM 1.01 1.12 1.07
& initial dose (0.97-1.05) (1.09-1.14) (1.03-1.11)
Monthly 600 mg IM 1.14 1.10 1.18
injection every month (1.10-1.17) (1.07-1.14) (1.15-1.22)
Q8W injections
GMR (90%CI)
adolescents/adults
Dosage AUC(0-tau) Cmax Ctau
Drug Dosing Phase Regimen (ng*h/mL) (ng/mL) (ng/mL.)
RPV fitial Tnfection | 900 Mg IM 0.93 1.08 0.95
e initial dose (0.90-0.95) (1.06-1.10) (0.92-0.97)
Monthly 600 mg IM 1.09 1.06 1.1%
injection every month (1.07-1.12) (1.03-1.09) (1.10-1.16)
Every-2-months | 940 10 v 0.86 0.80 0.92
HOSEHBIE every 2 months (0.83-0.89) (0.77-0.83) (0.88-0.95)

Source: NDA 212888, SN 0262, p4.
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Figure 4. CAB Cmax in a virtual adolescent population vs adults in Phase 3 trials.
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‘Where cmax.po.ss denotes Cmax following 30mg once daily. cmax.la.1 denotes Cmax at initial
injection (includes final oral dose of OLI). cmax.q4w.ss denotes Cmax at Q4W maintenance
regimen week 48 and cmax.q8w.ss denotes Cmax at Q8W maintenance regimen week. The
horizontal dotted lines denotes safety threshold: 22.5 pg/mL and efficacy threshold is 0.45 pg/mL
correspondingly.

Source: NDA 212888, SN 0262, p6.

Figure 5. CAB AUC in a virtual adolescent population vs adults in Phase 3 trials.
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Where auc.po.ss denotes AUC(0-tau) following 30mg once daily. auc.la.1 denotes AUC(0-tau) for
the initial injection. cmax.q4w.ss denotes AUC(0-tau) following Q4W maintenance regimen at
week 48 and cmax.q8w.ss denotes AUC(0-tau). following Q8W maintenance regimen at week 48.
The horizontal dotted lines denotes safety threshold: 22.5 ng/mL and efficacy threshold is 0.45
pug/mL correspondingly. Tau = the dosing interval. which is 24h for oral dosing. 4 weeks for the
initiation injection and Q4W steady state, and 8 weeks for the Q8W steady state.

Source: NDA 212888, SN 0262, p7.
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Figure 6. CAB Ctau in a virtual adolescent population vs adults in Phase 3 trials.
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Where ctau.po.ss denotes Ctau at SS oral initiating, ctau.la.1 denotes Ctau at initial injection.
ctau.q4w.ss denotes Ctau at Q4W maintenance regimen week 48 and ctau.q8w.ss denotes Ctau at

png/mL and efficacy threshold is 0.45 pg/mL correspondingly.

Source: NDA 212888, SN 0262, p8.

Figure 7. RPV Cmax in a virtual adolescent population vs adults in Phase 3 trials.

Source: NDA 212888, SN 0262, p9.
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